1. SURFACE WATER ASSESSMENT

A.

SURFACE WATER MONITORING PROGRAMS

The Office of Water Resources (OWR) surface water monitoring program is designed to

gather date-wide basdline datain addition to targeted monitoring information. The dataisused in

establishing and reviewing the state’ swater quality standards, to measure progress toward achieving the

date and federd water quaity gods, and to supply information for usein development of permit limits
for wastewater discharges and Totd Maximum Daily Loads (TMDL's). Current surface water

monitoring programs include activities conducted by the OWR gaff aswell as monitoring carried out by

other agencies/organizations under contracts with OWR. The surface water monitoring program

consgts of targeted and probability based station Sites, intensive surveys, specid studies, and volunteer

monitoring programs.

1. Beach Monitoring Program

In 2000 and 2001, there were 117 bathing water facilities licensed with the Rhode

Idand Department of Hedth (HEALTH). Of the 117 licensed facilities, 82 were tested for fecd

coliform through HEAL TH's Bathing Beaches Program. The remaining 35 bathing water
facilities were exempt from testing requirements based upon the waterbodies profile
evauations, past test results, and test results from DEM's Shellfish Growing Area Monitoring
waters which are in close proximity to these bathing areas. Results were compared with the

date'swater quality standards for swvimming, the feca coliform standards for Class B and Class

SB waters. Any beaches exceeding the criteriawere resampled immediately. HEALTH has
the jurisdiction to close any licensed bathing area when thereis a violation of Rhode Idand's
water qudity standards for swimming use.

Prior to the start of the 2001 bathing season, HEALTH created a new Bathing Beaches

Website which included information concerning dl licensed bathing facilities within the date.
This website isamgor milestone for the beaches program, given that there was no existing
forum of publicly accessble information regarding beaches prior to this webste.

2. Shdlfish Growing Area Monitoring

The Shdlfish Growing Area Monitoring Program is part of the State of Rhode
|dand's agreement with the USFDA's Nationa Shellfish Sanitation Program (NSSP). The
purpose of this program isto maintain nationa health sandards by regulating the interstate
shdlfishindustry. The NSSP is designed to oversee the shdllfish producing setes
management programs and to enforce and maintain an industry sandard. As part of this
agreement, the State of Rhode Idand is required to conduct continuous bacteriologica
monitoring of the shdlfish harboring waters of the Stateto maintain certification of these
waters for shdlfish harvesting for direct human consumption. Shoreline surveys are an
additiond requirement of the NSSP (see below). Rhode Idand collects samples from 17
separate shdllfish growing areas and andyzes for tota and fecal coliform bacteria. These
growing areas encompass al of Narragansett Bay and its shdllfish harboring tributaries, dl
the south shore coastal sdlt ponds, Little Narragansett Bay, and Block Idand. Each of the
17 growing aress incorporate anywhere from 9 to 39 fixed sampling stations.
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Water samples are collected monthly at the 9 stations in the Upper Narragansett
Bay, the 16 gtations in the Warren and Barrington Rivers, the 19 stations in Greenwich Bay,
the 10 sationsin the Kickamuit River, and the 16 stations in Mt. Hope Bay, when those
conditionally approved areas are open for shdllfish harvesting. The results are used to
manage those conditionally gpproved shdlfish growing areas. The other shdllfish growing
areas in Rhode Idand are not subject to the volume and number of sewage discharges that
affect the Upper Narragansett Bay or the predictable nonpoint source impact that affects
the Warren and Barrington Rivers, Greenwich Bay, the Kickamuit River and Mt. Hope
Bay. Accordingly, these other shellfish growing areas are monitored less frequently. Prior
to March 1981, there was no regular schedule for sampling these other areas. Sampling in
aparticular area was done as an intensve survey on an infrequent basis. In March 1981,
the sampling program was expanded and has continued through present. The emphasis has
shifted to a trend-oriented monitoring program. At present, those growing areas that are
goproved for shelfish harvesting are sampled a minimum of six timesayear. An atempt is
made to sample growing aress that are prohibited to shellfish harvesting a minimum of once
ayear.

Phytoplankton sampling has been added to the shellfish sections routine monitoring
program. This process began in July 2000 and ran through October 2000, and will continue on
an annua basis as part of the section routine sampling for the presence of fecd coliform.
Protection of public hedth isthe primary reason for this sampling. The introduction of this
monitoring program will provide a basis for targeting where shellfish meats should be collected
for bio assay which determines the need for the closure of shellfish grounds because of the
presence of Paraytic Shdlfish Poisoning (PSP) and Amnesic Shdllfish Poisoning (ASP).

The role of the Office of Water Resources (OWR) isto collect two (2) phytoplankton
samples during daily monitoring runsin Narragansett Bay. A memorandum of understanding
between The Department of Hedlth and the Department of Environmental Management States
that the OWR shellfish section will collect an average of two (2) samples per week. The
additiona sampling will make up for the weeks when bay runs are unable to be completed due
to foul westher or when mechanica problems arise with the monitoring boats. These samples
will dso servein the crestion of a Bio Toxin phytoplankton database.

Water Resources personnd collects and ddlivers the plankton samplesto the
Department of Hedth (DOH) Laboratory where they are analyzed and identified by food
chemidgtry laboratory personnd. The identification is performed visudly using alab microscope,
identification keys and photo’ s provided by The Food and Drug Adminigtration (FDA). Three
dides are prepared for each sample that is brought into the lab and the dides are examined for
Alexandrium and Pseudonitzchia 9p. a 100x and 250x. A sample Collection Form isfilled out
and alab number is assigned to each sample submitted to the lab. The results of the
identification are noted on the form and a copy is returned to the OWR and acopy is
forwarded to the Office of Food Protection (DOH).

P. Christopher Ellis, PH.D, Supervisor Public Health Laboratories, identified
phytoplankton samples for the 2000-sampling season. The identification was performed in the
Food Chemistry Lab at the (DOH) Laboratory Building. Twenty-eight (28) samples were
collected at eleven (11) different Growing Aress. Biotoxins were not present in any of the
eighty-four (84) dides that have been analyzed.

The data collected will be stored in the computer and will be put into areport format
displaying the date, growing ares, tide, water temperature, wind direction, and lab result. The
sampling schedule beginsin early April and will continue through October. Samples are
collected at random gtations from every growing areain Narragansett Bay and dso for the first
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time in the coastd shore ponds.
3. Shoreline Surveys

Shoreline surveys are an additiond requirement of the Nationa Shdllfish Sanitation
Program (NSSP). These surveys are necessary to determine shellfish classficationin a
particular growing areaand to locate all actua and potential bacterial sources. Such
surveys involve an intense examination of the shordine to identify al running pipes and
tributaries for bacteriologica quality as well as cdculating flow rates, and then evauating the
impact upon specific growing areas. Inactive pipe sources and drainage ditches are dso
documented for future reference and evauation. A shordline survey must be performed
every three years for each approved and conditionaly approved growing areato meet
NSSP criteria. Annud shoreline survey updates are also required each year for dl
gpproved and conditionally approved growing areas to ensure they are appropriately
classfied and to re-evaduate pollution sources previoudy identified. Water qudity Satistical
andyses from routine sampling runs are required in conjunction with the status of any
pollution sources identified during previous shordline surveys. The Shordine Survey
Program is discussed in more detall in Chapter H — Public Hedth/Aquatic Life Concerns.

4, USGS Monitoring Fixed Stations
The Office of Water Resources has contracted with the U.S. Geologica Survey

(USGS) to conduct riverine monitoring in Rhode Idand. Samples are collected at 7 stations
described below.

Ste River Locetion

1 Blackstone Blackstone R. a Millville, MA.

2 Branch Branch R. a Forestdde, RI

3 Blacksone  Blackstone R. above Manville Dam

4 Pawtuxet Pawtuxet R. at Cranston Rl

5 Pawtuxet Pawtuxet R. at Pawtuxet, RI

6 Pawcatuck  Pawcatuck R. a Westerly R

7 Taunton Taunton River at East Bridgewater, MA

All of the results are published in the U.S. Geologica Survey publications,

"Water Resources Data: Massachusetts and Rhode Idand,” on an annud basis. Table 3A-
1 ligts the andlyses performed and the sampling frequencies
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5. Chemica Basdine Monitoring

In 1991, to supplement the limited number of river stations monitored, RIDEM
developed a cooperative agreement with URI's Civil and Environmenta Engineering
Department to conduct a study establishing a baseline monitoring program for the rivers of RI.
During 1991, 1993, 1996, and 1998 through 2000 approximeately twenty-five Sations (Table
3A-2), selected from the forty-five Rapid Bioassessment Protocol (RBP) biologica stations
(see section I11.A.7.c. below), have been monitored under this program. Water quaity samples
from these 25 locations are collected on a quarterly (seasondl) basis. The grab samples are
andyzed for trace metds, nutrients, dissolved oxygen and other parameters (Table 3A-3).
Funding problems prevented the development of a cooperative agreement with URI for this
monitoring program in 1995 and 1997. Fortunately along term agreement and funding are now
in place for this project and consistent quarterly sampling of these 25 stes started in 1998.

The 25 stream stations monitored have afforded at least alimited basdline sngpshot of
water quality conditions where datawas previoudy lacking. In addition, this program has
dlowed for a comparison of chemica water quality data with the biologica assessment
information from the RBP study, a these 25 Sites.
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Table3A-1 Parameters measured at USGS Fixed Stations

MEASURED QUARTERLY
WATER COLUMN SAMPLING
Field determinations Major nutrients
Streamflow Nitrogen
Water temperature Dissolved nitrite
Specific Conductance Dissolved nitrate
pH Dissolved NO, + NOs
Dissolved oxygen Dissolved ammonia
Alkdinity
Phosphorus
Biologicd characteristics Tota Phosphorus
Fecal coliform bacteria Total orthophosphate
E-Cali
5 day biochemica oxygen demand (BOD) Tota Organic Carbon (TOC)
Suspended Sediments
Trace Elements
Total manganese Tota arsenic Totd iron Total mercury
Dissolved selenium Dissolved zinc Tota duminum Dissolved lead
Dissolved silver Dissolved cadmium Dissolved copper Dissolved nickel

Dissolved chromium  Dissolved molybdenum

MEASURED TWICE YEARLY
WATER COLUMN SAMPLING

Common condtituents
Dissolved calcium Dissolved chloride Dissolved potassum  Dissolved sodium

Dissolved magnesum  Dissolved sulfate Dissolved fluoride
Other Congtituents
Color COD Phenoals, total Turbidity

ROE at 105 °C total and suspended

MEASURED ONCE YEARLY DURING PERIODS OF LOW STREAM FLOW
STREAM BOTTOM SEDIMENTS

Organic compounds

Totd ddrin Totd diddrin Tota DDD Tota DDE
Tota DDT Tota endosulfan Totad endrin Tota PCB
Totd PCN Totd lindane Totd heptachlor Totad mirex
Tota methoxychlor ~ Totd perthane Totd toxaphene Totd chlordane

Tota heptachlorepoxide
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TABLE 3A-2 STREAM SAMPLING SITES FOR 1992 - 2000 RWU/URI
BIOLOGICAL AND CHEMICAL MONITORING
STREAM TOWN SAMPLING LOCATION BIOLOGICAL CHEMICAL
MONITORING MONITORING

Abbot Run Brook (No) | Cumberland Route 120 1992 - 2000 '91,'93,'96-'00
Abbot Run Brook (So) [No. Attleboro Valley Rd. 1992 - 2000 '91,'93,'96-'00
Adamsville Brook Adamsville At USGS gage on Rt. 81 (Crandall Rd) 1992 - 2000 1991
Ashaway River Hopkinton At Rt. 216 below bridge 1992 - 2000 '91,'93,'96-'00
Bailey's Brook Middletown Kempenaar's Clambake (private rd) 1992 - 2000 '91,'93,'96-'00
Beaver River Richmond Shannock Hill Rd. 1992 - 2000 '91,'93,'96-'00
Big River W. Greenwich |South side of Rt 3 1992 - 2000 '91,'93,'96-'00
Blackstone River Lincoln Below Manville Dam 1992 - 2000 -
Buckeye Brook Warwick Rt 117A at Lockwood Corner 1992 - 2000 -
Bucks Horn Brook Coventry At Lewis Farm Rd 1992 - 2000 '91,'93,'96-'00
Canonchet Brook Hopkinton Woodville\Alton Rd 1992 - 2000 '91,'93,'96-'00
Carr River W. Greenwich Burnt Saw Mill Rd 1992 - 2000 -
Chipuxet River Exeter Wolf Rocks Rd 1992 - 2000 '91,'93,'96-'00
Clear River Burrillville Victory Highway 1992 - 2000 '91,'93,'96-'00
Cold Brook Little Compton Pottersville Road 1992 - 2000 -
Congdon Brook W. Greenwich |At south side of bridge near old foundation 1992 - 2000 -
Dolly Cole Brook Foster Old Danielson Pike 1992 - 2000 -
Dundery Brook Little Compton Swamp Road 1992 - 2000 '91,'93,'96-'00
Fall River Exeter North of Route 165 1992 - 2000 '91,'93,'96-'00
Hardig Brook Warwick Toll Gate Rd near Little Gorton Pd 1992 - 2000 '93,'96-'00
Hemlock Brook Foster 150 m W of Hemlock Rd bridge 1992 - 1995 -
Hunt River E. Greenwich Route 1 1992 - 2000 91,93,96-00
Jamestown Brook Jamestown Watson Farm Road 1992 - 1998, 2000 '91,'93,'96-'00
Keech Brook Burrillville At covered bridge in Geo. Washington Mgmt. Area 1992 - 2000 '91,'93,'96-'00
Kickamuit River Swansea,MA At Poverty Corner Road 1993 - 2000 -
Lawton Valley Brook Portsmouth Below Newport Res. Off Rt 114 1993 - 2000 -
Maidford River Middletown Prospect Avenue 1992 - 2000 '91,'93,'96-'00
Maskerchugg River E. Greenwich Route 1 before Goddard Park B '91,'93,'96-'00
Meadow Brook Richmond Pine Hill Rd (Carolina Management Area) 1992 - 2000 '91,'93,'96-'00
Moosup River Coventry At Rt 14 Bridge 1995 - 2000 -
Moswansicut Brook Scituate Near Rt. 116, west 80 m - below old stone bridge 1992 - 1995 -
Nipmuc River Burrillville South of Brook Road - Top Brk. Below pool 1992 - 2000 -
Nooseneck River W. Greenwich  |West side of Rt 3 1992 - 2000 -
Palmer River Rehoboth,MA At County Street 1995 - 1998 -
Parris Brook Exeter Blitzkreig Trail 1992 - 2000 '91,'93,'96-'00
Pascoag River Burrillville Grove St. bridge 1992 - 2000 '91,'93,'96-'00
Pawcatuck River Westerly Below White Rock Bridge 1993 - 2000 -
Pawtuxet River Cranston At USGS gage in Cranston 1992 - 2000 -
Queens River Exeter Liberty Road 1992 - 2000 '91,'93,'96-'00
Round Top Brook Burrillville Brook Road 1992 -1993 '91,'93,'96-'00
Runnins River Seekonk At Rt 44 bridge 1993, 1995 - 2000 -
Rush Brook Scituate 100 m W of EImdale Bk 1992 - 1995 -
Saugatucket River Wakefield Rt 1A bridge 1992 - 2000 -
Silver Creek Bristol At Chestnut Street 1993 - 2000 -

15 m NW of inflow pt. of Ponaganset Rv. into 1992 - 1995 -
Swamp Brook Scituate Scituate Res.
Ten Mile River E. Providence Broadway Bridge 1992 - 1998, 2000 }
Tomagquag Brook Hopkinton Chase Hill Rd 1992 - 2000 '91,'93,'96-'00
Wilbur Hollow Brook Scituate 3 m N of culvert crossing on Old Plainfield Pike 1992 - 1995 -
Wood River Richmond North of Skunk Hill Rd off Old Nooseneck Road 1992 - 2000 '91,'93,'96-'00
Woonasquatucket River | Providence Eagle Street Bridge 1992 - 2000 -
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TABLE 3A-3

PARAMETERS MEASURED QUARTERLY BY URI AT BASELINE
MONITORING SITES

Ammoniaas N (NHs)

Chloride

Conductivity

Dissolved Cadmium

Dissolved Copper

Dissolved Lead

Dissolved Oxygen

Fecd Coliform

Hardness

| nstantaneous Flow

Nitratesas N (NOs)

Orthophosphate as P

pH

Sodium

Temperature

Totd Iron

Totd Phosphorus

Tota Suspended Solids

Turbidity

Unfiltered BODs

Volatile Suspended Solids
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Biologicd Monitoring
a Genera

The importance of biologica assessmentsin the evauation of water
quality haslong been recognized in Rhode Idand. Biologica assessments are
evauations of the biologica condition of waterbodies using biological surveys
and other direct measurements of resdent biota in surface waters. Biologica
assessments are used to supplement physica and chemicd water quality
monitoring data. More specifically, the biological data can be used to identify
long-term trends in water quality which reflect water pollution abatement efforts
and/or needs. The survival of a gpecies or aquatic community is dependent
upon favorable instream environmenta conditions. The effects of pollutants are
evidenced in the population of organisms, soecies compaosition and diversity,
and the physiologica condition of naturd aquatic communities.

The RIDEM, OWR uses two types of biologica monitoring programs.
Multiple plate artificia substrates have been used to evauate the biologica
community in deep rivers Since 1974. In addition, EPA's Repid Bioassessment
Protocol (RBP) has been used since 1991 for the assessment of the biologica
integrity of various shdlow river Stesin the Sate.

b. Artificid Substrate Monitoring

The Rullner multiple-plate artificial substrate with 14 plates has been
used by DWR for over 27 years to assess ingream biologica communities.
Stations selected for this biologica monitoring include those used for USGS
trend chemical sampling (Table 3A-4). The purpose of thiswasto more closaly
relate chemica and biologicd data. This method has the advantage of providing
auniform sampling habitat for each station, thus reducing the problem caused by
varying types of river bottom and depth.

Macroinvertebrates (mostly aquatic insect larvae) collected on the
atificid subgirates are classfied according to their tolerance of pollutants. For
the Divison's biologica analyses, organisms were counted and placed in one of
the three categories described below:

1. Tolerant - Organisms frequently associated with gross organic
contamination and generdly capable of thriving under periods of
anaerobic conditions, some even in the presence of toxic wastes.

2. Fecultaive or Intermediate - Organisms having awide
range of tolerance and frequently associated with
moderate levels of organic contamination.

3. Intolerant or Sengtive - Organismsthat are not found associated with

even moderate levels of organic contaminants and generdly intolerant of
even moderate reductions in dissolved oxygen.

Table 3.A-4 Biologica River Stations (1999-2000)
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BRANCH RIVER

Forestdale, Rt. 146A

BLACKSTONE RIVER

Rt. 122, Millville MA
Maville Dam

PAWTUXET RIVER

Crangton Gage
Pawtuxet Village, Rt. 1A

PAWCATUCK RIVER

Westerly Gage
CONTROL

Wood River, Skunk Hill Rd.

c. Rapid Bioassessment Protocol Monitoring

The Rapid Bioassessment Protocol (RBP) involves an integrated assessment,
comparing habitat (physica structure, flow regime) and biological mesasures with defined
reference Site conditions. EPA originaly designed these protocols asinexpensve
screening tools to determine if a stream is supporting or not supporting a designated
aguatic lifeuse. However, the protocol are now considered gpplicable to awider range
of planning and management purposes. They may be appropriate for priority setting,
point and nonpoint source evauations, use attainability andyses, and trend monitoring.

Since 1992, a network of 45 stream riffle-area Sites (Table 3A-2) have been
surveyed by Roger Williams Univerdty in cooperation with and contracted by RIDEM.
Each steisvisted during the spring-summer season and macroinvertebrates are
sampled (minimum 100 organisms per Site visit where feasible). Data are andyzed using
RBP | and Il protocol which include varying degrees of field and laboratory organism
identification.

The streams sampled within the Sate range in stream order from first order to
fifth order. Eight of the streams are considered to be first order, eighteen second order,
12 third order, four fourth order and three are of thefifth order. Lower order streams
are quite dependent upon the immediate characteristics of the watershed. In other
words, runoff is adirect-affect component versus one of many components within a
higher order stream. It isimportant to note that the 1993, 1995 and 1997 sampling
events were during drought conditions which may have resulted in fewer riffles, lower
dilution and lack of runoff. This probably affected the types of organisms collected and
resulted in an atered picture of the stations based on the metrics, from that seen in other
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years. Thisinformation was taken into account during the evauation of the biologicd
assessments.

Initia bioassessment work involved establishing and field testing the Rapid
Bioassessment Protocolsin Rhode Idand streams and rivers. Fal River was selected
as the reference gation in 1992, however, further evaluation has resulted in using the
Wood River gation as the reference site since 1993.  In addition, refinement of the
protocol over the past 6 years has established the presence of two sub-ecoregions
within the state: coastal areas and inland areas. Incorporation of the presence of these
two sub-ecoregions into saection of reference sites and gpplication of the protocols will
continue.

The habitat and physica parameters and biological metrics of each station were
compared to those of the selected reference station and given an overall bioassessment
score. The bioassessment categories include:

@ nonimpaired - Comparable to the best situation to be expected within an
ecoregion. Baanced trophic structure and optimum community structure for the
dream sze and habitat qudlity.

2 dightly impaired - Community structure less than expected. Species
compodition islower due to the loss of some intolerant forms. Percent
contribution of tolerant formsincreases.

3 moderately impaired - Conssts of fewer species due to loss of mogt intolerant
forms.

4 severdly impaired - Few species present and often dominated by one or two
Species.

7. Long-term Monitoring of Narragansett Bay Watershed

The Narragansett Bay Estuary Program (NBNEP) has the duty and responsgibility within
RIDEM to coordinate implementation of the Narragansett Bay Comprehensive Conservation
and Management Plan (CCMP). The Management Plan emphasi zes the importance of
development of along term monitoring program on the Bay, and includesin its objectives the
pursuit of monitoring which addresses the following issues:

Detecting long-term changesin the functioning of the Bay ecosystem.

Assessing the influence of changing anthropogenic pollutant loadings and the success of
management actions.

Egtablishing basdine data to detect events such as fisheries collapse and dga blooms
and thair interactions with ecological disturbances.

Provide a framework to support on-going Bay Research

In recent years, monitoring efforts beyond the shellfish bacterid monitoring in the Bay
have been limited to salect subareas of Narragansett Bay based on limited, area-specific grant
funding. Examplesinclude the EPA funded Providence-Seekonk River TMDL Total Maximum
Daily Loadings study and the National Oceanic and Atmospheric Adminigration (NOAA) -
URI Sea Grant Greenwich Bay Initiative. However, thanks to seed money provided to RIDEM
and URI by Sen. John Chafee of the R.l. Congressond delegation, a multi-partner Bay-wide
monitoring system has been underway since 1998 through federal NOAA funding to a
collaborative monitoring effort including URI, EPA, NOAA Nationd Marine Fisheries Service
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(NMFS), and RIDEM. A grant totaling $1.5 million for monitoring work on Narragansett Bay
and other R.I. marine waters provided the first steps towards a comprehensive continuous
monitoring system, and a second federa grant alowed expansion of the dissolved oxygen work
aswdl as continued commitment to the Bay monitoring discussed below. In addition, USEPA
EMPACT grant funds have dso been leveraged to expand this system into the Providence
/Seekonk River and Mount Hope Bay through a successful URI-Narragansett Bay Commission
EPA rant proposal. Although there is extended commitment from NBC to maintain part of the
Providence/Seekonk Rivers EMPACT program, there are no sate funds available for
continuation of the monitoring for the ret of the Bay, and it is unclear how long the Sate can
sugtain thiswork without further federd help. Therefore, the long-term prognosis for this
invaluable collaborative monitoring program is uncertain.

The Narragansett Bay Estuary Program has aided in the technica planning and design of
this state-of-the-art continuous monitoring system for dl of Narragansett Bay. A technical
steering committee oversees the project development, and includes scientists from
NOAA/NMFS Narragansett & Woods Hole, URI Graduate School of Oceanography (GSO),
and RIDEM. Portions of this bay-wide water quality monitoring system are based on the
NBEPs Comprehengve Long-Term Monitoring Plan (Narragansett Bay Monitoring Plan Fina
Report to the NBP, June, 1992).

The in-Bay components of the monitoring system include a least 3 mgjor efforts:

1. A monthly survey of the zooplankton (tiny floating animals critica to the food chain) in
the Bay using an advanced computer-controlled shuttle towed behind aboat. The
device can move up and down the water column, sampling zooplankton while
smultaneoudy measuring depth, sdinity, temperature, dissolved oxygen (D.O.), pH,
and chlorophyll a as atow boat covers set transects of the Bay. The present transect
layout covers the Providence River, Upper Bay, Mount Hope Bay, and the East and
West Passages.

2. Continuous water quality monitoring stations a 7 Stes strategically selected around the
Bay to provide agood picture of the overal hedth of the Bay. These sationswill have
continuous monitoring probes set a severa depths measuring sdinity, temperature,
D.O., pH, tide height, and, for sdected tations, turbidity and chlorophyll a .

3. Surface sediment samples and andyses for heavy metals and organics at 43 ations
scattered around the Bay.

In addition to this water column monitoring effort, sgnificant advances have been made
through a collaborative program between NOAA NMFS Woods Hole and the RIDEM Fish &
Wildlife to develop a sandardized template to andyze fisheries management datain a manner
that allows sharing of data between the State of R.I. and the NMFS New England fisheries
management efforts. In addition, funds have been provided to the RIDEM Division of Fish &
Wildlife to replace the aling trawler now used for fisheries population data generation.

Much of the water column monitoring for this comprehensive effort is concentrated on
issues reated to excess nutrients and their impacts, including low dissolved oxygen. Sediment
samples for toxics were taken in 1997 and 1998, with chemica andyses completed in late
1998, and dl seven of the water column continuous monitoring probe stations are now
operationa, with an eighth station on the Seekonk (tidal) River scheduled to come on-line by
2002. Monthly transect sampling cruises of the zooplankton in the Bay have been ongoing since
February 1998.

These sations include a RIDEM shore-based site at the Pomham Rocks areain the
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Providence River. Inaddition, aU.S. EPA EMPACT grant to the Narragansett Bay
Commission has funded the ingtalation of three sampling stations placed in the Lower
Providence River (Bullock Reach areg), the Seekonk River, and Mount Hope Bay. The data
for this monitoring system will eventudly be posted and available to the public on the World
Wide Web through the data center at the URI Graduate School of Oceanography/Coastal
Indtitute at http://Amww.narrbay.org.

This collaborative effort should provide an excellent comprehensive picture of the
present conditions of various aspects of the Narragansett Bay ecosystem. Unfortunately, the
federd money which funded thiswork is running out (funds available to sustain work until ~ Jan
2002). Multi-year data at the level of decadesis essentia to discern actud trends from
normally variable measurements (e.g., dry vs. wet years often change salinity and oxygen levels
but may not condtitute an actua permanent shift in the Bay). It is hoped that federd and other
sources will recognize the critical vaue of this system in cgpturing changes in the bay ecosystem,
providing a national example of a multi-agency/ingtitution collaborative sate-of-the-art
monitoring effort that pools the significant marine expertise concentrated in the Ocean Stateina
highly cost-effective manner.

Early Results of the Bay Monitoring Program

Under the collaborative monitoring program, recent sediment data (1997-98) was
acquired for 43 gtations in the Bay, providing an integrated picture of recently deposited
sediment pollutant loads. I1n addition, comparison of data from 20 of these stations with data
from sediment samples taken for the origind Narragansett Bay characterization study (1988-89)
(and performed by the same researchers; Drs. King and Quinn, URI/GSO) provide an
indication of pollutant loading trends over the last 10 years.

Resultsfrom King et al. (1998) show magjor decreases since the 1988-89 samples for
trace meta concentrationsin dl metals analyzed in surface sediment samples taken from the
most industrialy-impacted aress of the Bay, the Providence / Seekonk tidd Rivers and the
Taunton River (Mount Hope Bay). Stations from mid Bay areas showed little change or smal
increases in metds for the recent sampling, and followed the overall pollution gradient noted in
the origina Bay characterization study: greatest sediment pollution concentrations are dwaysin
the most industridized/urbanized areas (e.g., Providence/ Seekonk Rivers) of the upper Bay,
and decrease rapidly as one moves down bay. Measurements of Simultaneoudy Extracted
Meta (SEM) concentrations and Acid Volatile Sulfides (AVS) indicate thet the trace metas are
not likely to be bicavailable at the stations with highest metal concentrations unless they become
oxidized by human activities such as dredging.

The decrease in concentrations of metalsin the most polluted stations from the recent
(1997-8) sediment data has lowered the upper range seen in surface sediment concentrations
for these metas, dthough highest levels are ill nearest the mgor loading sources (mgor
wadtewater treatment facilities (WWTFS) and indudtridized river mouths). Thistrend of
decreasing metd concentrations likely reflects both the success of WWTF pretreatment
programs and the decrease in the number of metal discharges from industries such as jewdry
and dectroplating due to the shift in the globa manufacturing economy over the last 20 years.
The smdl increases in metds in the sediments of the mid Bay areas may reflect atmospheric
loadings of metasto the Bay.

For al organics analyzed (PAHs, PCBs, OCPs, TPH), concentrations in the surface
sediments followed the same gradient as described above, with greatest levels found associated
with urban sources and indudtridized river mouths in the upper reaches of Narragansett Bay.
These organic pollutants also showed a decrease in surface sediment concentrations a many
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upper Bay dations since 1988-89, and significant decreases at stations closest to WWTF
discharges. These results likely reflect the improvement in secondary treatment achieved over
the last decade at the mgjor WWTFs, another success story for the federal Clean Water Act,
and a strong positive step towards recuperation of these areas as projected by the CCMP if
treatment levels were improved a the WWTFs.

In contrast to these results, sediment nitrogen and carbon loads appear to have
increased according to King et al. (1998), indicating that the Bay is experiencing a continued
increase in nutrients and biologica productivity response to those nutrients, again emphasizing
the concerns over excess nutrient impacts.

Special Monitoring for Hypoxia

In addition to the above monitoring plans, The NBEP & NBNERR organized a
voluntary effort during the summers of 1999, 2000, & 2001 to measure overnight decreasesin
dissolved oxygen across the entire upper haf of Narragansett Bay using multi-agency boat
teams to cover large aress of the Bay smultaneoudy. This multi-state/multi-ingtitution dissolved
oxygen survey included volunteers from the USEPA Boston, the EPA Atlantic Ecology Divison
Lab, EPA Lexington Lab, the Narragansett Bay Commission, RIDEM Narragansett Bay
Egtuary Program & NBNERR, Roger Williams Universty, Brown Universty, U.S. Fish &
Wildlife, URI, Save The Bay, YS, Inc., MACZM and others. The continued implementation
of this effort is dependent on the availability of agency boat availability, needed funding and Staff
resources.

The goa of the NBEP surveysisto begin first steps towards mapping a sporadic
hypoxic zone that is thought to be developing at least once every two years in the upper Bay
under specific meteorologica conditions. Thefind god isto provide data useful to the Statein
the preliminary ongoing TMDL for excess nutrients, especiadly nitrogen, to the Providence
/Seekonk Rivers.,

Trendsin Oxygen

In January 2000, the Rhode Idand Sea Grant  sponsored a symposium on recent
research in Narragansett Bay. At that symposium, Dr. Deacutis of the NBEP presented
preliminary results on the two dissolved oxygen surveys completed in summer 1999. Results
indicated that several open areas of the upper Narragansett Bay and upper West Passage,
Mount Hope Bay, and the western side of Greenwich bay show evidence of low oxygen
condition (<4.0 ppm) during weak (nesp) tides. There appearsto be arisk that oxygen levels
may go even lower in some of these areas, reaching hypoxic levels (< 2.0 ppm) on a sporadic
basisin mid or late summer over parts of the upper haf of the Bay.

Based on the evening DO surveys discussed above, this risk has now been clearly
confirmed, especidly in July 2001, with hypoxia found in much of Greenwich Bay and a
sgnificant part of the upper West Passage and Upper Bay aswell asdl of the Providence River
and part of the upper East Passage.

Such events may be brief (on the order of days), but can have asignificant and letha
effect on sengtive bottom speciesin the Bay. Such events may be contributing to the quantified
shift from dominant benthic fish species to a pelagic fish community in Narragansett Bay over the
last decade (RIDEM Fish & Wildlife). In addition, work initiated by the NBEP has shown that
edgrass, acritica nursery habitat for young fish and crabs, was at sgnificantly higher abundance
higtoricdly, but has now been diminated from most of the upper hdf of the Bay due to poor
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water clarity. Scientists agree that the bottom-line driving parameter for both these issues (low
oxygen and poor water carity) isthe rapid growth of phytoplankton biomass in the Bay in areas
receiving high loadings of nitrogen, both as ammonium and as nitrate. When these plants die,
bacterid decomposition uses up much of the available oxygen in the bottom waters on very cam,
hot nightsin late summer, especidly under conditions with even dight density dtraification.

Thisissueislinked to the nutrient control workshop, Nutrients and Narragansett Bay,
funded and coordinated by the NBEP in September 1998. This workshop brought together
technica staff, scientists and policy-makers to discuss nutrient impacts on the Bay and way's that
the problem can be addressed. It dso provided generd technica information on operationa
procedura changes at mgor WWTFs which can potentialy significantly increase denitrification
of the effluent (as presently being done a many Connecticut WWTFS).

The RIDEM WWTF operator's training program and the New England Interstate
Water Pollution Control Commission (NEIWPCC) developed a follow-up workshop on June
9, 1999 in Providence titled the Ocean Sate Nitrogen Optimization Program for
Wastewater Treatment Facilities. This program provided more specific
engineering/operations information on the potential opportunities available to WWTFsto
decrease nitrogen loads from their facilities through voluntary dterationsin trestment operationd
procedures.

Proactive effortsin this area have a high likelihood of providing visble improvementsin
the Bay (e.g., through increased clarity of the water in the upper Bay and possibly decreasesin
incidence of hypoxia).

This effort to educate WWTF operators has been continued by the RIDEM WWTF
operator training program. This program has worked with the New England Interstate Water
Pollution Control Commission on an EPA-funded project to examine specific RI. WWTFs
and have experts from other states provide technical advice and insight to the operators of these
plants on how feasible such denitrification enhancement treatments are likely to be e their
gpecific plants under present configuration and tank capacities. The potentia nitrogen loading
decreases projected for some of the plants may exceed 50%.

8. Watershed Projects
Over the past few years the Department hasinitiated severd intensive
monitoring projects that are working towards the watershed approach and total
maximum daily load (TMDL) development. Below isasynopss of theintensive weater
quality monitoring projects presently being conducted or overseen by the Department.

a. Providence-Seekonk Rivers

The influence of nutrient loadings on eutrophication in the Providence and
Seekonk Riversis being addressed through a RIDEM nitrogen TMDL. Information to
date indicates that the principa nutrient sources discharging to the Providence River are
the Blackstone River, The Narragansett Bay Commission facilities at Fidds and Bucklin
Points, and the Pawtuxet River. These loadings cause high phytoplankton levels and
large daily oscillations in dissolved oxygen, and the depletion of dissolved oxygen in the
bottom waters of the rivers during the summer months. A study characterizing source
loadings and the present condition of the system was performed by RIDEM during
1995 and 1996. RIDEM has collaborated with the Narragansett Bay Commission to
obtain continuous measurements of water properties in the Providence River by
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providing monitoring equipment and developing a monitoring station & Pomham Rocks
in East Providence. The site provided data during 2000 and 2001 that shows for the
firgt time how water properties, particularly dissolved oxygen and chlorophyll-a, vary
over timein the upper Providence River.

DEM has contracted for the development of awater quaity mode of therivers.
The contractor presented results of testing the hydrodynamics component of the model
to atechnica advisory committee in the summer and fdl of 2001. Comparisons
between the water quaity and 1995 field data are being conducted during the winter —
goring of 2002. Testing of the water quaity model has been in progress through the
winter of 2002. It is expected that alternative reduction scenarios will be smulated
during the spring and summer of 2002. It is expected that the draft TMDL document
will beissued for public comment during the fal of 2002.

b. Barrington/Pamer/Warren River Estuary System

The Barrington and PAmer Rivers are impacted by feca coliform loadings from
their principd tributaries during dry and wet weather. The PAmer River estuary isaso
listed asimpaired for nutrients. RIDEM studies characterized causes and impairments
through wet and dry weather studies of the area during 1995-1998. The draft feca
coliform TMDL for the Barrington River, dong with the Runnins River TMDL, was
completed in May 2000 and presented for public comment in June 2000. The TMDL
identifies the Runnins River as contralling bacteria devations in the Barrington River,
particularly during wet weather. Comments received from EPA led to continued
modifications to both TMDL documents during 2000 — 2001. It is expected thet the
revised TMDLs will again be submitted for public comment in March 2002 and receive
final approva by July 2002.

The Pdmer River fecd coliform TMDL was submitted for public comment in
January 2002. The TMDL identifies sources in the headwaters of the PAmer River,
Rocky Run, and two streams at the head of Belcher Cove as controlling eevations in
the river, paticulaly during wet weather. RIDEM has been working with
Massachusetts agencies and the RI Divison of Agriculture to reduce the pollution
contamination potentiad from agriculturd gtes in the Becher Cove aea and in
Massachusets.

The Pdmer River is dso affected by excessve nutrient loadings. These loadings
produce high seaweed accumulations that cover the bottom of the lower River, whichin
turn cause large fluctuations in dissolved oxygen in the River, with supersaturated
daytime levels and low night-time levels. The condition results from nutrient loadings
released by permitted discharges in downstream reaches of the Warren River and
upstream loadings in the watershed. The shalow water depths of the lower PAmer
River exacerbate the condition. RIDEM is scheduled to complete a nutrient reduction
TMDL for the PAmer River in mid-2002.

C. Woonasguatucket River

As part of the“ Specid Place’ Initiative Program, RIDEM is pursuing the
location and investigation and elimination of dry weather discharges. RIDEM isdso
developing a strategy to address non-CSO wet weather discharges to theriver.
RIDEM has followed up on an earlier EPA survey that identified 317 outlet pipesto the
river. RIDEM aso checked storm drain plans for RIDOT and the cities and towns
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aong the river, adding 95 additiona pipes and channdlized entry points. Drain pipes
identified as probable pollutant sources during initid surveys were re-surveyed during
2000 and 2001. RIDEM initiated more than a dozen complaints with the Office of
Compliance and Inspection as aresult of the pipe surveys.

RIDEM has planned further studies of the river to characterize wet westher
impairments and causes. RIDEM and its contractor, The Louis Berger Group, have
teamed with the Narragansett Bay Commission to conduct wet weather monitoring
studies to bracket wet weather sources of metals and bacteria and instream
concentrations during the spring and summer of 2002.

d. Narrow River

RIDEM submitted afeca coliform TMDL for find EPA gpprova in December
2001 to address violations of water qudity standards for feca coliforms during dry and
wet weather. The TMDL addresses three areas of concern aong the river during dry
wesether. The causesinclude falled ISDS's, an outhouse, and wildlife and pet loadings.
Remova of an outhouse resulted in awater quality improvement at one site. The Office
of Compliance and Inspection is pursuing a potentia failed septic system at a second
gte. RIDEM isworking with alocal watershed group on a public involvement and
education program to address pet and waterfowl waste in athird area. TMDL aso
documented feca coliform loadings in runoff from the heavily developed neighborhoods
that impact the river in wet weather. The TMDL and previous studies have prompted
the development of BMP designs at two locations along the river.

e Crooked Brook

Crooked Brook was identified as impaired during the 1999 Narrow River
TMDL. RIDEM completed its assessment of the brook during 2001 and submitted a
draft TMDL for EPA review in December 2001. The TMDL identified natural sources
(wildlife and waterfowl) as sgnificant dry and wet westher sources. The TMDL
gpecifies that mitigative actions be taken for controllable sources in the watershed that
include storm drains in Narragansett and a hobby farm.

f. Hunt River

In 1996 and 1997, URI conducted an extensve water quality monitoring
project for the Hunt watershed. URI collected water qudity data from 22 siteswithin
the watershed . The URI study was divided into two phases: a preiminary ste
assessment (dry wesather water quality monitoring program) and a wet wegether
characterization. Violations of the feca coliform bacteria sSandard were documented,
under both dry and wet weather conditions, at severa locations dong the Hunt River
maingtream and its tributaries. Dry westher dissolved oxygen concentrations met the
gandard of 5.0 mg/L a al dations, with the exception of violations at the most
upstream gtations in Sandhill and Frenchtown Brooks.

In 1999, RIDEM gtaff conducted supplemental monitoring in the Hunt River
watershed to support the development of feca coliform TMDLsfor the Hunt River and
Fry and Scrabbletown Brooks. This effort included ambient monitoring for feca
coliform at 34 sampling sations located dong the maingem of the Hunt River and many
of itstributaries. Dry westher samples were collected from three to eight times at each
dtation during the spring, summer, and fal of 1999. Wet westher samples were
collected during two storm events.
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RIDEM’swater quality assessment found that most of the Hunt River and its
tributaries do not fully support the designated uses for either Class A or Class B
waterbodies during either dry or wet weather conditions. However, wet weether
impacts were found to be very important. RIDEM identified 4 mgjor wet weather
sources of fecd coliform in the Hunt River watershed: scormwater runoff, resident
waterfowl, adairy farm, and roosting pigeons a a highway overpass. TMDLsfor the
three waterbodies were completed in the fal of 2000 and approved by EPA in early
2001. RIDEM has worked with the Towns and RIDOT to support implementation of
the BMPs recommended by the TMDLSs.
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s} Portsmouth/Idand Park

The Idand Park and Portsmouth Park areas have chronic sewage contamination
problems. Shellfishing is banned from adjacent waters due to the presence of high
concentrations of feca coliform bacteriain both dry and wet weather sorm drain flows
in the Portsmouth Park area. In the Idand Park area suspected plumes of poorly
treated sewage discharges to The Cove through rapid soils.

A draft totd maximum daily load (TMDL) has been written and EPA has
conducted a prdiminary review. RIDEM has coordinated with the Town of Portsmouth
to ensure that the findings of the TMDL are addressed in the Town's Wastewater
Facilities Plan which isin the process of being revised. RIDEM anticipates that the
TMDLsfor the two waterbodies will be findized in 2002.

h. Saugatucket River

In 1995, RIDEM contracted with URI’s Civil and Environmental Engineering
Department to conduct awater quality assessment of the Saugatucket River watershed.
The project was conducted over atwo-year period from 1996 to 1997. The intent of
the project was to assess point and nonpoint sources of pollution to the river, with the
results of the assessment being used to cdlibrate and validate awater quality modd.
Violations of the feca coliform bacteria tandard were documented under both dry and
wet wegther conditions. These violations occurred at severa locations along the
Saugatucket River mainstem and its tributaries Rocky Brook, Indian Run Brook, and
Mitchdll Brook. Furthermore, violations of the trace metd criteria were documented
near the mouth of Indian Run Brook. RIDEM received adraft find report from URI in
February 1999.

In 2000 and 2001, RIDEM gtaff conducted supplemental monitoring in the
Saugatucket River watershed to support the development of TMDLSs. This effort
included monitoring for pathogens in the Saugatucket River and its maor tributaries and
copper, lead, and zinc in the Indian Run Brook watershed.

RIDEM’ swater quaity assessment found that portions of the Saugatucket
River and itstributaries do not meet the water quality standards for pathogens. Wet
wesether impacts were found to be criticd. In addition to sormwater runoff, RIDEM
aso identified three other mgjor sources of pathogens in the Saugatucket River
watershed: a cow farm, and roosting pigeons under the Main Street bridge and at the
Palisades Industrid Complex.

The water quaity assessment for Indian Run Brook found that the lower portion
of the Brook and one of its tributaries do not meet Class B water quaity standards for
dissolved copper, lead, and zinc. Wet westher impacts were found to be criticd to
trace meta loadings. RIDEM identified one mgor source of tract metal loads in Indian
Run Brook: sormwater runoff from a seven-foot by 3-foot box culvert located at the
intersection of Route 108, School Street, and Indian Run Road. TMDLs are currently
being devel oped to address pathogen and trace metal water quality impairments and are
expected to be completed in 2002.
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Saugatucket Pond was listed asimpaired for phosphorus and noxious aquatic
plants on the 2000 303(d) list of impaired waters. RIDEM conducted water quality
monitoring on Saugatucket Pond for total phosphorus during the summer of 2000.
RIDEM’swater quality assessment found that phosphorus levels did not violate the
water quality standard, and that noxious aquatic plants present in the pond were the
result of shalow depths and enriched sediments that dlow aquatic plants to thrive.
Since the noxious aquatic plants impairment is not due to a"pollutant,” an aguatic plant
management plan isbeing prepared in lieu of aTMDL. The aquatic plant management
plan is expected to be complete in 2002.

i. Blackstone River

In 2001, RIDEM contracted with The Louis Berger Group, Inc. to complete a
study to characterize water qudity and identify data gapsin Vdley Fals Pond and the
Blackstone, Mill and Peters River watersheds. Impairments to be addressed include
pathogens, nutrients and metals. The project will dso include preparation and
implementation of a monitoring plan, including the necessary QA PP documentation.
The primary objective of this project isto provide the information needed to develop
TMDLsfor these targeted waterbodies. Water quaity monitoring is scheduled to begin
thefdl of 2002 and go through the fal of 2003.

In January 2002, key stakeholders in the watershed were brought together to
form a Technica Advisory Committee (TAC) to provide additiond review of key
project deliverables as they are completed by the contractor and submitted to RIDEM.

It is anticipated that the find report characterizing water quaity in the targeted
waterbodies will be completed and submitted to RIDEM in 2004. This report will then
support the development of the resulting TMDLs by RIDEM dtaff.

B Sands Pond

Sands Pond serves as a back-up water supply for the Town of New Shoreham.

It has been identified asimpaired for excess algd growth, taste and odor, and turbidity.

RIDEM conducted water quaity monitoring and landuse assessment during the summer
of 2001. Even though elevated leves of phosphorus were found in the pond, no readily
gpparent pollution sources were identified in the watershed. Past management practices
and recycling of nutrients in the pond were thought to be the primary reasons for the
impairment. In early 2002, RIDEM contracted with a consultant to sample pond
sediments, develop a bathymetric map, and estimate sediment volume in the pond. This
new information will asss the department in devel oping implementation measures to
address the oversupply of nutrients in the pond.

k. M ashapaug Pond

Mashapaug Pond is a 77-acre pond located in the southwest corner of the City
of Providence, an areawith mix of older indugtrid and residentid development. The
pond was identified on the state’ s 2000 303(d) List of Impaired Waterbodies as
impaired by nutrients and hypoxia

Starting in 1999, URI Cooperative Extension’s Watershed Watch program has
had two volunteer monitors on the pond. The first summer’ s data showed water clarity
of lessthan 1 m (out of atota depth of 5m) and chlorophyll alevelsthat are considered
to be highly eutrophic. Stratification occurred, starting in mid-June, and dissolved
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oxygen levelsfdl to less than 2 mg/l near the bottom. Totad phosphorus concentrations
were aso found to be quite elevated.

In 2001, RIDEM partnered with EPA to bring on a consultant to develop a
TMDL for the Pond. The consultant was charged with developing and implementing a
monitoring plan for both wet and dry conditions and characterizing current water quaity
conditions. The consultant will dso estimate pollutant loads and the pond’ s capacity to
assmilate them, allocate alowable loads between identifiable sources, estimate needed
pollutant reductions, identify control pollution reduction measures, and develop a draft
report for public review. Water quality monitoring was completed in the fal of 2001
and aTMDL is currently under development.

l. Ninigret and Greenhill Ponds

Greenhill Pond and the eastern portion of Ninigret Pond are permanently closed
to shdllfishing and, as aresult, are identified on the state’ s 303(d) list as impaired for
pathogens. Two of Greenhill Pond' s largest tributaries, Factory Brook and Tea Brook,
are dso consdered impaired due to pathogens.

From 1999 through 2001, RIDEM conducted field reconnai ssance, assessed
land use, and monitored water qudity in the impaired areas of the pond and their
watersheds. Staff are now developing TMDLsfor the four waterbodies. It is expected
that the TMDLswill be findized and submitted to EPA in 2002.

m. Y awgoo and Barber Ponds

Y awgoo and Barber Ponds are listed on the 303(d) list for hypoxia, or low
dissolved oxygen in the water column. RIDEM is assessing landuse and potentia
pollution sources in the watershed and using data collected by the URI Watershed
Waitch program to develop TMDLs for the two ponds. The TMDLswill address
phosphorus which is thought to be the limiting nutrient. 1t is anticipated that these
TMDLswill be completed in 2002.

n. Stafford Pond

Stafford Pond is a480 acre waterbody located in Tiverton, RI. The pond
serves as a drinking water supply for residents of Tiverton and Portsmouth. The pond
was experiencing frequent alga blooms, leading to taste and odor problems and
prompting the Stone Bridge Fire Didtrict to upgrade its water trestment practices. In
1995, DEM awarded $107,000 of a state NPS bond fund grant to Fugro East, Inc. to
conduct an in-depth limnologica investigation of the pond. The gods of the study were
to assess the water qudity of the pond and its tributaries, identify pollution sources, and
develop cogt-effective solutions for controlling pollution. The study began in February
1996 and was completed in 1997. Results indicate that the dga blooms are primarily
the result of high phosphorus loadings, principaly coming from alocd dairy fam. The
NPS Program has dso provided funds for follow-up BMPs. In 2000, the TMDL,
which was based upon the results indicated in the 1997 Final Report, was approved by
EPA. Implementation of the recommendations outlined in the TMDL have amost been
completed. Monitoring of the response of the pond is being implemented by DEM’s
Office of Water Resources and Divison of Agriculture and by the data collected by the
Watershed Watch Program.
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0. Citizens Volunteer Monitoring

Citizens volunteer monitoring has become an important environmental monitoring force
within Rhode Idand. Its popularity isreflected in the growing number of citizens volunteer
monitoring groups and in the increased number of volunteers and monitoring stations being
added to exigting citizens monitoring groups.

RIDEM is represented on the Rhode Idand Volunteer Monitoring Steering Board
which is an advisory board that oversees volunteer (citizen) monitoring activities around the
date. Theboard facilitates communication between individua citizen groups and has
strengthened communication between citizen groups and the Sate and federd agencies which
usether data. Since RIDEM no longer has a fulltime Citizen Monitoring Coordinator position,
representation on this board has asssted RIDEM in maintaining an outreach approach with
these groups.

The OWR utilizes the data collected by the various Citizen Monitoring groupsin the
water quality assessments conducted for the 305(b) report. Furthermore, the monitoring dataiis
used as a screening tool to dert the OWR to problem areas where the Department needs to
conduct sampling and take action.

10.  Quadlity Assurance

Environmental Protection Agency (EPA) policy requires participation by al EPA
regiond offices, program offices, EPA laboratories, and states in a centraly managed Quality
Assurance (QA) Program. As part of the QA Program, each state is required to develop a QA
Program Plan and QA Project Plan(s) for assuring the reliability of monitoring and measurement
data. The OWR has developed a QA/QC Plan for the Office. In addition, QA Plansare
devel oped for various projects conducted by and for the OWR. Recently, as part of the
Performance Partnership Agreement requirement, the OWR has participated in Departmentadl
meetingsto assst in the development of a Departmental QA/QC Plan.

I.A-21



